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The BAROMETER is a student newspaper for the exchange of ideas and 
information concerning the development and improvement of the 
professional environment at the Naval Postgraduate School. 
************* 
"The oil, spill response systems being developed will provide 
effective equipment and techniques to control and clean u~~~igh~ 
seas oil spills. At the outset of the Coast Guard's invo~en~­
existing (state-of-the-art) containment booms and recovery :::-, . __ 
systems were evaluated. A large number of these off-the-sh@if ' 6 
systems were available, and new ones were appearing on the ma~ket ~ 
daily. Evaluation of these available devices on actual spil1B~ 
and in the laboratory, revealed their inability to maintain 0 
structural integrity or to contain and recover oil under anything 
but the mildest sea conditions. The development of an overall 
system to control oil on the high seas was inunediately begun." 
,--. -
CDR Charles W. Koburger, Jr., USCGR Naval Engineers Journal, February 1974 
EDITORIAL COMMENT: Even though environmental issues have taken a back seat in the recent 
feverish months of the energy crisis, the Coast Guard's pollution control programs are only 
beginning to reach operational reality. CDR Charles W. Koburger, Jr., USCGR, discusses the 
easentials of these programs in this week's BAROMETER FEATURE. 
FEATURE: THE SHADOW OF TORREY CANYON: A STATUS REPORT ON THE U. S. COAST GUARD'S POLLUTION 
R&D 
"The U.S. Coast Guard"s Marine Environmental Protection Program forms the basis for the 
Office of Research and Development's pollution prevention project work. The Coast Guard's 
requirements are derived from a general responsibility to protect life and property at sea, 
and are spelled out in law. 
The intermediate objectives of the Coast Guard's program are: 
1) Understanding-to determine the impact of transportation related pollutants on U.S. 
waters for improved regulation and law enforcement and to evaluate the effectiveness of 
spill cleanup efforts. 
2) Prevention of Accidents-to eliminate or minimize spills through regulation, 
inspection and improved marine traffic management. 
3) Abatement-to provide equipment, systems and procedures to eliminate pollution 
sources from vessels and shore facilities. 
4) Response to Pollution Incidents-to minimize or mitigate damage from spilled oil and 
hazardous substances and other harmful materials. 
RESPONSE AND CLEANUP EQUIPMENT FOR HIGH SEAS OIL CONTROL 
The oil spill response sytems being developed will provide effective equipment and tech-
niques to control and clean up high seas oil spills. 
At the outset of the Coast Guard's involvement, existing "state-of-the-art" containment 
booms and recovery systems were evaluated. A large number of these off-the-shelf systems 
were available and new' ones were appearing on the market daily. Evaluation of these 
available devices on actual spills, and in the laboratory, revealed their inability to main-
tain structural integrity or to contain and recover oil under anything but the mildest sea 
conditions. The development of an overall system to control oil on the high seas was 
immediately begun. 
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Analysis of past oil problems (the Torrey Canyon, Santa Barbara) identified several 
desirable features that are being designed into this overall oil control system. These 
general requirements include an open ocean seagoing capability that provides efficient 
performance in a rough water environment, system transportability, ease of deployment, 
and maximum compatibility between the component systems and with other response systems. 
The Air Deliverable Anti-Pollution Transfer Systems (ADAPTS) equipment is designed for 
use in an emergency to offload oil cargos from distressed ships before the ship breaks up, 
thereby preventing the oil from entering the water at all. If oil does spill, a high seas 
oil containment barrier, another part of the Coast Guard's experimental overall high seas 
pollution response system, is designed to be either air delivered or air transported rapidly 
to the scene. The barrier will contain it until the third part, a high seas recovery system, 
can pick the oil up off the water. Finally, the recovered oil will be disposed of. Let 
us examine these in more detail, one at a time. 
ADAPTS - When a tanker accident occurs, as a rule, only a small part of the oil cargo 
is lost immediately. Rapid removal of all or part of the remaining cargo from the tanks can 
significiantly reduce the amount of the subsequent oil spill. It may also permit early 
salvage of the tanker, thus greatly minimizing the total spill. As previously mentioned, 
this Air Deliverable Anti-Pollution Transfer System (ADAPTS) was developed for use in an 
emergency to offload a grounded, stranded, or otherwise damaged tanker at sea. 
The ADAPTS Project was initiated in the Spring of 1968. Design goals for the project 
specified a system that would: 
1) Perform effectively in 40 miles per hour winds and 12 foot seas. 
2) Be suitable for air delivery to the spill site within 4 hours of notification. 
3) Be deployable and usable without the use of surface craft support. 
4) Be complete and not require support from the damaged ship. 
5) Be capable of transferring and storing 20,000 tons of oil in a 20 hour period. 
As developed, ADAPTS consists of three principal subsystems: 1) TRANSFER PUMPING, 2) 
TEMPORARY STORAGE, and 3) AIR DELIVERY. The transfer pumping sub-system consists of a two-
stage centrifugal pump driven by a close-coupled hydraulic motor, a 40 horsepower light weight 
diesel engine driving a hydraulic pump, and the necessary hydraulic hoses and connections. 
The pump unit can be lowered through the BUTTERWORTH fittings on a tanker. It weighs 950 
pounds when packaged for air drop. The engine package weighs 1,150 pounds. The temporary 
storage tanks (dracones) are made of nylon reinforced polyurethane and are collapsable. When 
filled to their 500 ton capacity, they are cylindrical in shape, approimately 12 feet in 
diameter, and 173 feet long. The collapsed tank, packed for air drop, weighs 8,500 pounds. 
Like all other components, it can be parachute dropped from a C-130 (Lockheed Hercules) 
aircraft. Development of the system has now been completed. 
HIGH SEAS CONTAINMENT BARRIER - The seagoing oil containment barrier system has been 
under development by the Coast Guard since 1969, and the effort is now nearing completion. 
The objective of this program is to design a fully engineered high seas qualified oil contain-
ment barrier system capable of maintaining its integrity under various environmental conditi-
ons. The design goal for the containment barrier is to be effective in five foot seas, 20 
mph winds; to survive 10 foot seas, 40 mph winds; and like ADAPTS, to be capable of effective 
deployment on scene within four hours after notification of a spill incident. 
In November 1973, Johns-Manville designed a high seas system which consists of high seas 
boom sub-systems, mooring sub-systems, and an air delivery sub-system. This was tested in 
the Gulf of Mexico near Mobile, Alabama. The primary purpose of this test was to demonstrate 
the compatability of all sub-systems working together. In addition, this test demonstrated 
the ability of Coast Guardsmen to handle the equipment, emphasizing in the test scenario a 
simulation of a typical real world situation. 
Today, the barrier effectively contains oil in currents from 0.5 to 1 knot, 5 foot seas, 
and 20 mph winds. The values of 1 knot and 5 foot seas vary depending on the type of oil 
spilled, the nature of the wave system, and other conditions. At current speeds and waves 
less than the above, containment losses are minimal; but under more severe conditions than 
the above, there are markedly larger increases in the oil loss rate, and the barrier 
becomes less effective. However, the barrier's performance range is acceptable. It will 
be able to operate in approximately 80 percent of the high seas areas aroupd the United 
States. 
The barrier is constructed with a skirt of elastomer coated nylon, strengthened by 
fiberglass spars, in 700 foot lengths. It has an external tension line and is supported by 
inflatable floats. It is designed to be moored and linked to other barriers to form a 
continuous line, horseshoe, or loop. The barrier can structurally survive greater than 
2 knot currents, 10 foot seas and 40 mph winds. Barrier deployment from an Air Delivery 
Container under these severe sea and wind conditions has been demonstrated. 
The Air Delivery Container " (ADC), built by Metric Systems, Inc., 1s basically a reusable 
aluminum box strong enough to withstand the stress of air drop and surface tow, fitted on a 
platform configured for the C-130 aircraft. Loaded, each ADC weighs 18,000 pounds. A C-130 
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can carry two ADC's, for sequential delivery. Additional air drops are to be conducted to 
test the simultaneous drop of two ADC's in one pass. 
Towing the barrier in a sweeping mode is also possible. However, the 1 knot relative 
current limit, due to ship control problems, makes this mode of operation impractical in 
many high seas situations. Such compatability remains desirable. 
THE HIGH SEAS RECOVERY SYSTEM - Two high seas recovery systems, a double weir (by Ocean 
Systems, Inc.) and a rotating disc skimmer (by Lockheed), are presently under development. 
These two recovery systems being developed are designed to collect 2,000 GPM of oil in 
5 to 8 foot sea conditions, and they are designed to be used with high seas barrier in 
either a moored or towed mode of operation. 
The full scale prototypes were successfully tested in a large tank, using oil, in 
February and June 1973. High seas strength and stability tests of the double weir skimmer 
were conducted in the Santa Barbara Channel area in August 1973, and test of the disc 
skimmer is now in progress in the San Francisco/Eureka, California area. Initial tests with 
oil indicate the double weir skimmer works better in the more viscous oils. This program 
is not yet completed. 
ARCTIC CONTROL SYSTEMS 
In general, Arctic Control Systems' goals are to develop methods to detect, control, 
clean up and abate oil spills in extremely cold and hostile climates where normal equipment 
and techniques either will not work at all or at least require modification. One specific 
goal is to develop by FY 75 an interim cleanup capability based on field research and 
state-of-the-art tests. Another goal is to provide effective oil control systems specificall} 
tailored to the Arctic environment by FY 80. 
Initial field tests were held over a four week period commencing mid-November 1973 in 
the area around Homer, Alaska. Test objectives were to evaluate the strength and stability 
of cnadidate off-the-shelf commercial containment and recovery equipment in a water/ice 
situation. 
The results of these initial Arctic tests will be used to define Arctic equipment gaps 
and requirements. They also will be used to establish which off-the-shelf containment and 
recovery devices are best for water/ice situations, used wether as is or after specified 
modifications. 
OTHER RESPONSE PROJECTS 
Several other immediate follow-on response efforts have been identified. These include 
a field test of the complete barrier system with the still experimental prototype oil 
recovery systems. Development of a surface high-speed delivery system to augment air 
delivery and be compatible with all pollution response equipment is being studied. Captured 
air bubbles, hydrofoils, and planing hulls-or perhaps something else-are all candidate 
sytems, in a dunbarge mode. Work on this has just begun. 
A longer range and high priority objective is to develop a device to control and recover 
oil in high water currents up to 10 knots. In fast currents, oil cannot now be successfully 
controlled, much less recovered . Using presently available equipment, the limiting current 
speed is in the range of 0.5 to 1 knot, depending on the type of oil spilled and other 
ocean conditions. Several high pollution risk areas exist where either high currents prevail 
or it is desirable to tow response equipment at high speeds. Accordingly, the Coast Guard 
recently has undertaken a project to develop a system whose operational envelope will extend 
to as much as 10 knots. Research programs are presently underway to evaluate oil behavior 
in fast currents. From this data candidate devices will be designed and evaluated. 
Work also is presently underway to develop equipment to dispose of recovered oil. This 
equipment will reduce the logistics required to transport oil to disposal sites, minimize 
potential secondary ecological damage, and possible permit reuse of the recovered product. 
R&D is expected to continue in this area through FY 78. 
PREVENTION SURVEILLANCE 
Oil sensors are being developed to improve the Coast Guard's capability for detecting 
violations of pollution control laws as well as otherwise unreported accidents. The goal 
of the Transportation Induced Pollution Surveillance (TIPS) System is to develop an 
improved all-weather means of detecting, classifying and quantifying discharges of oil, 
using both airborne and surface platforms and fixed-site monitors. 
One prototype Airborne Oil Surveillance System (AOSS) is a multisensor oil detection 
sytem being developed by Aerojet-Electrosystems. The system is composed of four sensor 
detectors: 1) side looking radar, 2) imaging microwave radiometer, 3) a multichannel 
UV/IR line scanner, and 4) low . light level TV. The instrument suit is now in an experi-
mental and prototype testing phase. A six-month installation and flight test of the system 
will be conducted commencing in February 1974, using a Coast Guard HU-16 (Grumman Albatross) 
aircraft. The major AOSS mission requirements are: 
1) Effective surveillance of 50-mile-wide coastal zone. 
2) Long-range (25 nmi) detection of ships and oil slicks. 
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3) Identification and mapping of oil spills. 
4) Assessment of cleanup operations. 
5) Collection of data concerning the frequency and magnitude of significant oil 
spills (major dimensions ~ 1 mile). 
6) All weather operation 
OASS design features provide real time detection t hard copy and color enhancement of 
the monitored area. 
Separate flight tests will be conducted with several other AOSS-related experimental 
engineering models. These "breadboard" models will be tested for additional oil identifi-
cation and thickness sensing ability. 
Three local area oil pollution sensors will be field tested at fixed site locations 
during FY 74. Texas Instrument has developed an infrared oil-on-water detector. This will ~ 
be tested at a Coast Guard Station in New London t Connecticut. A Baird-Atomic ultraviolet 
(UV) fluorescence sensor is to be tested in Boston Harbor. The Esso buoy-mounted piezo-
electric oil-on-water detector will be tested in Arthru Kill near Perth AmboYt New Jersey. 
TRAFFIC MANAGEMENT 
This area of development considers vessel traffic systems t the river and harbor precision 
navigation systemt and visual aids to navigation. These elements all serve to support a 
marine traffic management requirmeent for the Coast Guard. The role of aids to navigation 
in the Coast Guard is shifting from one of providing a passive aid to one of active traffic 
management. As such the development program considers all aspects of the traffic system. 
A particularly important project is being conducted in Harbor Traffic Control Systems 
at San Francisco using a shore based high resolution radar. The objectives of this 
experimental program are to: 
1) Determine the technical requirements for shore-based harbor surveillance _Kadar 
systems. 
2) Apply the latest computer technology to the design and automation of traffic 
management systems. 
3) Determine the manning and training requirements for shore based radar advisory 
serTices. 
4) Determine the System and operational costs for shore based advisory services. 
5) Determine the benefits in ship operations and in the reduction of accidents. 
6) Determine the shore based radar advisory services capability to meet the present 
and future requirements for navigation t collision avoidance t search and rescue t and law 
enforcement. 
The completed system covers an area from Oakland on the east side of San Francisco Bay 
to a point 14 miles at sea. A computerized relative motion plotting system and automatic 
traffic analysis is installed to simplify operations. 
The San Francisco radar system was turned over to operations in April of 1973. An 
operational test of the system involving operator studies and interactions with the machine 
will continue through this fiscal year. 
Detailed testing and evaluation of this system by the R&D team on-site led to the 
preparation in July 1973 of an engineering specification for follow-on Harbor Traffic 
Control Systems. Tests of the automatic target detection t acquisition t and radar tracking 
system have been completed and results are being analyzed. Testing of the experimental 
automated traffic analysis and display system is continuing. 
To start collection of data from other ports and harbors to assist in an analysis of 
traffic flow and as an aid in systems designt a mobile radar van is being outfitted. 
Deployment of the van commenced in late 1973. 
R&D in support of ship positioning has been conducted for many years. The results of 
this past work are reflected in the existing electronic navigation aids and channel marking 
buoy systems of the Coast Guard. Present research is aimed to improve these systems. New 
and improved light sources for navigation buoys and improved buoy hulls are under investiga-
tion. A precision electronic short range navigation system is under development for use in 
the restricted waters of the ports and harbors. 
An analog computer model has been developed for investigating harbor traffic patterns 
as effected by channel marker position. Ship characteristics such as size t speed t and 
turning radius; traffic density; and local weather conditions will be inputs to the model. 
In use t this model will determine both the general need for and the specific positioning of 
navigational aids. SUMMARY 
In general, the Coast Guard's Pollution R&D Program is well on its way toward solution 
of the high seas response problem. Results of the first projects are becoming operational. 
Its surveillance hurdles are being overcome. It is in the areas of Arctic response and 
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fast current systems-the specialized areas-that most work remains to be done. 
It is worthy of stress that in both the tests thus far conducted and those that are 
planned for the future, working Coast Guardsmen have had an active role. Their inputs to 
the development program has thus far provided and invaluable source of information. 
Additionally, their participation demonstrates that the equipment being tested can be 
handled by operational Coast Guard equipment and forces." 
The Torrey Canyon has a long shadow. 
(NAVAL ENGINEERS JOURNAL, February 1974), 
SERVICE NOTES 
ENGINEERING DUTY (ED) OFFICER SCHOOL: One of the major provisions of a recent NAVSHIPS 
plan to improve the professional proficiency of the ED Officer was the establishment of 
an ED Officer School to train ED Officers in the practical, non-theoretical aspects of 
their profession as related to the engineering aspects of the ship life cycle. Implementation 
of this aspect of the plan has been approved by COMNAVSHIPS. The Engineering Duty Officer 
School will be located at the Naval Schools Command, Mare Island, Vallejo, California, 
adjacent to the naval shipyard. The curriculum for the basic course is being developed 
for commencement of classes in September 1974. The Basic Course will be mandatory for all 
new ED Officers, normally pursuant to transfer to the officer's first ED billet but, in 
any case, within the first year at the first billet. The Basic Course curriculum is 
expected to reflect a combination of classroom and practical shipyard observations. The 
theme of the course will be the role of the ED Officer in the ship life cycle with particular 
emphasis on the industrial activities involved therein, since these are the most probable 
sites for the first tour as an ED Officer. NAVSHIPS NOTICE 5430 of 15 MAR 74 
107 NUCLEAR SHIPS are now in U.S. fleet-l02 submarines, 1 carrier, 3 frigates, and 1 
cruiser. Thirty-five more nuclear ships are being built or are authorized-27 nuclear 
attack subs, 1 Trident authorized, 3 carriers and 4 frigates being built (with long lead 
money for 2 more frigates authorized). 
NEW SUB HUNTER, Lockheed's S-3A Viking, entered the U.S. Navy fleet on 20 Feb. New 
carrier-based ASW aircraft is another little heralded weapon program which has been "on 
time and within cost" according to company officials. The Viking is the sixth new type in 
a long line of Lockheed aircraft developed for the ASW mission; the company built over 
3,500 ASW aircraft. Most important gain in mission effectiveness of S-3A Viking is the 
computer integrated avionic system, the first ever carried on a carrier ASW aircraft. It 
will make the Viking 10 times as effective as its predecessor the S-2 Tracker. Planned 
service life of Viking is 20 years. 
THE VOLUNTEER ARMY IS A REALITY - "Ten of the Army's 13 Divisions are combat ready" 
said Army Secretary Howard H. Callaway on 20 February 1974. He added that the other three 
are "operational" and capable of meeting "some commitments," less than full combat. This 
contrasts with the story in February's AFJ which claimed that only 1 1/3 divisions were 
combat ready during the October Middle East crisis. In a Pentagon press conference at 
which he summarized his report to the President, "The Volunteer Army-One year later," 
Callaway said the combat readiness of the Army has increased significantly in the past year. 
Ih December 1972, only 4 Divisions were considered aombat ready; this rose to 9 in June 73 
and 10 in October. Despite the improvement Callaway said, "overall readiness has not yet 
reached the desired goals." In his rather glowing report on the status of the All Volunteer 
Army after one year (the last time a draftee entered the Army was in December 1972), 
Callaway concluded that the Army is stronger today than when the draft ended. Although the 
Army has reached only 84.2% of its true volunteer "accessions" during the year, the quality 
of those individuals has improved. While about 30% of American young people are in below 
average mental categories (categories IV and V) the Army has enlisted only 16% in category 
IV and none in category V. About 60% were high school graduates. (Congress has directed 
that at least 55% be high school graduates). Because of the lag in enlistments, the Army 
is currently 10,000 below its authorized strength of 775,000 and may be 30,000 to 45,000 
(4%-6%) understrength by the end of the calendar year. Callaway said this shortage is 
"undersirable but manageable." Despite the $2,500 bonus for a 4 year combat arms enlistment, 
the Army has been meeting only about 63% of its objective for enlistees in the combat arms. 
This too is "manageable," the Army Secretary said. The shortage is being compensated some-
what by assigning into the combat arms men who enlist without an option. Dismissing fears 
that an All Volunteer Force would foster an "all Black" Army, Callaway pointed out that 
enlistment rates for Blacks has dropped from a high of about 34% in July to 20% now. This 
rate compares with a national average of about 13% Blacks. Callaway said he. intends to 
impose no quotas on Blacks in the Army but he believes that 20% would be "workable". Problems 
~hat are still being worked on after the first year of the All Volunteer Army concept 
include: 
+First term reenlistments show a downward trend for the last half of 1973 although 
overall reenlistment rates for 1973 are up to 89.5% of objective from 73.4% in 1972. 
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+There is a serious shortage of General Medical Officers. 
+The Judge Advocate General Corps is over 50% short of fieid grade officers. 
+Although Reserves and National Guard has increased numerically, they are both having 
trouble attracting and retaining quality personne. 
Despite the problems the Army Secretary is confident that the Army has learned during 
the year what it takes to create an All Volunteer Army. "The Volunteer Army is a reality," 
he said, "and we intend to keep it moving in that direction." 
WOMEN's LIBERATION AND TIm SERVICE ACADEMIES - It has been traditional to call the students 
at the U.S. Naval Academy, "midshipmen." However, the courts have a way of turning around 
traditions as in the case of Anderson vs. Laird. In this case, the Supreme Court ruled 
mandatory Chapel attendance at the Service Academies to be unconstitutional. It may be 
that some day the courts will have the Academy call its students, "midshippersons." 
Currently there is a civil action suit filed in the Federal District Court contesting 
the policy of both the Naval Academy and the Air Force Academy to exclude women. At 
present the Naval Academy and, to the best of my knoweldge the other Service Academies, 
intend to continue all male student bodies. 
The Naval Academy, with good reason, excludes women from admission. The average brigade 
strength has been 4200 over the past few years. This is close to the absolute capacity of 
the Academy. A brigade of this strength produces about 900 graduates annually. The Navy 
requires 3900 male ensigns annually for the unrestricted line. Each woman admitted to the 
Naval Academy would take the place of a male counterpart. 
Since the facilities and program are structured for an all male operation, there would 
be costs involved in changes to accommodate women. The main thrust of the academic program 
is to provide Academy graduates with the engineering ackgrounds required in the operation 
of the fleet. It is questionable that women would ever be utilized in the role of shipboard 
engineers. However, the faculty and academic facilities are proportioned to educate 70% of 
the brigade in engineering, mathematics and science. 
Although it is correct for the individual Academies to exclude women, it is not 
necessarily correct for the DoD to deny women an Academy education. The Services seem to 
have fallen into the trap of the fallacy of composition. What is true of the parts of a 
whole is not necessarily true of a whole. 
The life style at the Naval Academy is one which emphasizes the Spartan nature required 
of a true professional officer. A coed student body would detract somewhat from this life 
style. Considerable costs would be involved in modifications to Bancroft Hall to accommodate 
a coed dormitory. 
While I believe that Annapolis, West Point and Colorado Springs are not places for 
women, I do believe that women who wish to make the military a career should be given 
education and training comparable to her male counterparts at the Academies. Certain 
members of Congress have fallen into the trap of the fallacy of division. Men like Senator 
Javits believe, and rightly so, that women should not be precluded from receiving an 
Academy education. However, what is true of the whole is not necessarily true of the parts. 
It is not necessarily true that this education should be given at the existing Academies 
or that the program at the existing Academies should be altered to accommodate women. 
Two factors lead me to believe that an Academy education for female officers of the 
Armed Forces will come to pass. These factors are, first, the trend which our society seems 
to have taken with respect to women's liberation. The second factor is the requirement for 
an additional source of officers in the era of the all-volunteer armed force. Considering 
the latter, an alternative presents itself in the establishment of a separate Academy for 
women officers in the Department of Defense. The Women's Academy would tend to overcome 
many of the objections to integrating women into the existing Service Academies. The first 
advantage of the separate Academy for women would be a considerable number of women would be 
offered a Service Academy education and training without detracting from what is currently 
a relatively small number of male graduates from the existing Service Academies. Secondly, 
the exclusive academic and professional curriculum could be developed exclusively for 
women at the Women's Academy. Lastly, by starting fresh, an economy-of-scale could be 
attained in the education of woemn officer at a separate Academy. 
With the numerous bases closed or scheduled for shut dowm throughout the country, it 
would seem that the facilities problem of the new Academy could be met with a minimum initial 
cost. 
In summary, a Department of Defense Academy for Women appears to be an alternative to 
the force integration of women into the current Service Academies. 
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